Introduction: Limbus vertebral fracture is an uncommon injury described in adolescents. It refers to the separation of a bony fragment from the unfused ring apophysis of lumbar vertebral end plate. It usually presents with back pain with/without radiculopathy masquerading an acute disc prolapse. However, the presentation as acute cauda equina syndrome has seldom been reported. Case Report: A 15-year-old male presented to the casualty with a history of acute-onset low back pain and bilateral lower limb radicular pain with weakness, after lifting of a heavy Indian musical instrument (Dholak). This was associated with urinary retention and numbness in perineal region. Examination revealed L5 and S1 weakness with absent ankle jerks bilaterally. Bulbocavernosus reflex was absent. Emergency magnetic resonance imaging imaging was done, which revealed a limbus fracture of cephalad part of L4 vertebral body with displaced fragment into the spinal canal causing compression of the cauda equina. Emergency surgery was done in the form of L3-L4 midline interlaminar microscopic decompression. The patient had complete neurological recovery including the bladder control within 1 month of surgery. The patient had no functional deficits during follow-up at 3 and6 months. Dynamic radiographs taken at the end of 6 months did not show any sign of instability. Conclusion: When an adolescent patient with no previous history of backpain presents with acute cauda equina syndrome, a possibility of limbus fracture should also be considered. Early diagnosis and surgical decompression in such cases can bring about complete neurological recovery and excellent clinical outcome. Keywords: Limbus fracture, cauda equina adolescent, vertebral epiphyseal separation.
patient had numbness, tingling sensation in both his lower limbs and was unable to stand or walk. Examination revealed Grade 0 power o f b i l a t e r a l a n k l e dorsiflexors, extensor hallucis longus, and extensor digitorum. He had Grade 3 power of ankle plantar flexors bilaterally. Ankle jerk was absent bilaterally. He had d i m i n i s h ed sensations in L5 and sac ra l d er mato m es. Bulbocavernosus reflex was absent. Emergency magnetic resonance imaging (MRI) imaging was done, which revealed a limbus fracture of cephalad part of L4 vertebral body with displaced fragment into the spinal canal severely compressing the cauda equina ( Fig. 1 and 2 ). Emergency surgery was done in the form of L3-L4 midline interlaminar microscopic decompression. All loose and extruded disc fragments were removed. Bony bump was pushed back into position using a hockey stick punch. The patient showed signs of neurological recovery in the immediate post-operative period. The patient had complete neurological recovery including the bladder control within 1 month of surgery. He had no functional deficits during follow-up at 3-6 months. Dynamic radiographs taken at the end of 6 months did not show any sign of instability (Fig. 3) .
Discussion:
Cauda equina syndrome is an uncommon diagnosis in adolescents. Etiology of cauda equina syndrome in this age g r o u p i n c l u d e s n e o p l a s m , t r au m a , infection,and spinal dysraphism. Limbus fracture has rarely been reported as a cause of c a u d a e q u i n a syndrome [1] . It occurs more f requently in males(2.85:1) [2] . This could be explained by the greater degree of physical activ ity in males. It usually affects adolescent population and young adults as the fusion process between ring apophysis and vertebral endplate is not completed until the ages of 18-25 years [2] . Trauma, weightlifting, and gymnastics were the cause of fractures in more than half of patients in the study by Epstein and Epstein [3] . Different mechanisms have been described regarding the pathogenesis of this fracture: Hyperextension according to Keller[4] and and hyperflexion according to Nishijima et al. [5] . Most frequently affected vertebrae include L4,L5,and S1 [6] . The most common form of presentation is low back pain with/without radiculopathy. The presence of neurological deficits is quite rare [2] . The cause of neurological deficits could be related to the posterior displacement of the osseous fragment or because of the compressive effect of epidural hematoma [6] . Lateral radiograph may show a bony defect at the posterosuperior corner of the vertebral body. MRI sagittal view classically shows a hypointense signal in a "comma" or "7" shape indicating an avulsed bony fragment [6] . MRI also helps to rule out other causes including infection or tumor. Computed tomography (CT) scan is the best modality in identifying the bony fragments and is also helpful in classifying the fracture. Takata et al. have proposed a classification based on CT scan findings [7] . Type I is a simple separation of the posterior rim of the vertebra without osseous defect in the posterior part of the vertebral body. Type II is an avulsion fracture of the posterior rim of the vertebral body, including the overlying cartilage of the anulus fibrosus. Type III is a small fracture, posterior to an irregularity in the cartilage of the endplate. In this type of fracture, there is a round defect in the bone adjoining the fracture site. Epstein and Epstein described Type IV with a complete split and displacement of the posterior wall of the vertebral body [3] . As this fracture has quite rarely been reported in literature, there is lack of an agreed treatment plan [2] . Emergency surgical management is advocated in cases presenting with neurological deficits. There are controversies in the available literature on the surgical strategies including the choice of decompressive modalities, whether removal of apophyseal fragments or/and disc and the necessity of additional spinal fusion. Liquois et al. suggested that diskectomy is not to be performed in children in the absence of degenerative disc disease [8] . According to Takata et al., spinal fusion is only justified in Type II, where the bone fragment is largely attached to the posterior vertebral ligament and in cases where discectomy is also done along with laminectomy leading to spinal instability [7] . Decision regarding diskectomy and fusion is taken after considering the age, MRI finding, and type of bone lesions [6] . Most of the adolescent patients who were surgically treated for limbus fracture showed good to excellent results [2] . 
Conclusion:

Clinical Message
Limbus fracture, though uncommon, must be considered as one of the differential diagnoses in an adolescent patient presenting with acute cauda equina syndrome. Timely surgical intervention can bring about excellent neurological recovery.
